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Satellite Anomalies
Others

Radiation
Damage
Electrostatic
Discharge
Single Event
Upset

Koons, et al., (1957-1997)
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2. NEFHE

Ungrounded Metal Energetic
Accumulates Electrons, Electrons
A — May Cause Discharge to Trace Penetrate Shell
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SEEZE1H (JAXA SDS-1 sat)
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b) Radiation Hardened By Design (RE
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1. Cross-coupled resister
11. Triple Module Redundancy

D)

111. Dual Interlocked storage Cell (DICE)

c) FEMI-#MFDEA (eg. Silicon On Insulator: SOI)
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Example :

Satellite Anomaly
occurred during

2003 Halloween
Event
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Solar flares during 2003.0ct.20 — Nov.3
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Solar proton, MeV electron, Magnetic field at
GEO and Kp index during 2003.0ct.20 — Nov.3
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More than 60 % of NASA Scientific Satellites were affected by this big solar
storm (NASA GSFC). For 25 % satellites NASA actually send commands to
turn off the instruments or so.

JAXA DRTS: to safe hold mode 10.28 18:42UT

NOAA 17 micro wave observation instrument : broken 10. 27
GOES-8 Xray sensor : broken 10. 27

GENESIS: to safe hold mode 10.23

STARDUST: read error 10. 24

CHANDRA: observation stop 10. 24

GOES—12: truckererror 10. 24

SMART—1:ion engine stop 10. 26
22



INTEGRAL: to safe hold mode 10. 26
ICESAT: GPS reset 10.28
DMSP—16: dataloss 10.28

SOHO: to safe hold mode 10. 28
SIRFTF: observation stop 10. 28
FEDSAT: dataloss 10.30

ACE, WIND: dataloss 10. 28
GOES: electron sensor data loss 10. 28
GALEX: UV instrumentturn off 10. 28
POLAR: despan lock off 10.28-30

ISS: Altitude decrease 150m/day 10. 30
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Example:

Satellite Anomaly
occurred during
2006.Dec.13
solar flare event
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ESA press release
Ref on Dec. 15, 2006

com

- The Sun’s Active Week -

Several missions, including Integral, Cluster, and Envisat, felt storm’s effect

Cluster 1
Cluster 2
Cluster 4
Envisat

Integral

-> minor anomaly
-> AOC (Attitude & Orbit Control system ) power off
-> High Power Amp. Power off
-> Payload Module Computer, suspended
All instruments, switched off
-> JEM-E, switched off, IRIS manually switch off
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Example :

Satellite Anomaly
occurred during
2000 Bastille Event
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Flux WattsMeter

Solar flares during 2000.July 10 — July 16
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GOES—5: Loss of power (6W)

ASUKA: safe hold, degradation of solar power cell
AKEBONO: lots of set up events

YOHKOH: lots of noises in CCD

ACE: Sun sensor failure

SOHO, TRACE: lots of noises

GOES—8, 10: Operation stop (1 day)

WIND: Sun sensor stop (1 week)
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Other Anomalies

1986. 02. 08—09
1989. 09. 29—30
1989. 10. 19

1991. 03. 22—24
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GOES Space Environment Monitor
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GOES Space Environment Monitor

September 1989

1989.09.29 GEO(13 commercial)

1989.09.30 05:39:44 GMS-3, Solar Energetic Particle
GMS-4,
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GOES Space Environment Monitor
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Space environment measurement

Satellite Name Launch Data (Altitude) Type
ETS-V 1987.8 (36000km) GEO
ETS-VI 1994.8 (8000~38000km) GTO
ADEOS 1996.8 (800km) LEO
ETS-VII 1997.11 (500km) LEO
STS-89 1998.1 (300km) LEO
ISS 2001 (400km) LEO
MDS-1 2002.2 (250~36000km) GTO
DRTS 2002.9 (36000km) GEO
ADEOS-II 2002.12 (800km) LEO
ALOS 2006.1 (700km) LEO
ETS-VIII 2006.12 (36000km) GEO
Jason-2, 3 2008.6 (1336km) LEO
GOSAT 2009.1 (700km) LEO
JEM/SEDA-AP 2009.5 (400km) LEO
QZS1,3,4 2010 (Quasi Zanies Orbit ) QzO0
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Dose [rad (Al) ]
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JAXA model vs. NASA model at LEO
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